OBJECTIVES The purpose of this study was to investigate the incidence and timing, risk factors, prognostic significance, and electrophysiological mechanisms of atrial arrhythmia (AA) after lung transplantation.
described recently (3) (4) (5) (6) ; however, data from published literature have been inconsistent regarding an association between AA and post-lung transplantation mortality (3) (4) (5) (6) .
Although AA is common after thoracic surgery, the literature is sparse concerning AA after lung transplantation, specifically with regard to electrophysiological data. The currently accepted mechanistic paradigm of spontaneous atrial fibrillation (AF) in non-post-operative settings is that the pulmonary veins (PVs) play a major role (7) , yet there is no specific evidence demonstrating an association between PVs and post-operative AA. However, the occurrence of AA after lung transplantation has been reported to be higher than that of other thoracic surgeries, for example, coronary artery bypass graft surgery (8) , lung resection (9) , or heart transplantation (10) In this study, we sought to investigate unclear aspects of AA after lung transplantation, including: 1) its incidence and timing; 2) risk factors; 3) prognostic significance; and 4) electrophysiological mechanisms. A 2-tailed p value <0.05 was considered statistically significant.
RESULTS
PATIENT CHARACTERISTICS. The final cohort comprised 293 patients with a mean age of 57 AE 13 years. Chaikriangkrai et al. Table 1 .
POST-OPERATIVE AA: PROGNOSIS. Mean follow-up after lung transplantation was 28 AE 17 months.
During the follow-up period, 64 deaths, 42 cases of late AA, and 3 strokes occurred. Values are mean AE SD, n (%), or median (range), unless otherwise noted.
AA ¼ atrial arrhythmia; ACEI ¼ angiotensin-converting enzyme inhibitor; ARB ¼ angiotensin II receptor blocker; BMI ¼ body mass index; CAD ¼ coronary artery disease; CHADS2 ¼ stroke risk score based on congestive heart failure history, hypertension history, age $75 years, diabetes mellitus history, and previous stroke or transient ischemic attack symptoms; CI ¼ confidence interval; ECMO ¼ extracorporeal membrane oxygenation; IVSD ¼ interventricular septal diameter; LAA ¼ left atrial area; LAV ¼ left atrial volume; lpm ¼ liters per minute; LVEDD ¼ left ventricular end-diastolic diameter; LVEF ¼ left ventricular ejection fraction; mPAP ¼ mean pulmonary artery pressure; OR ¼ odds ratio; PCWP ¼ pulmonary capillary wedge pressure. Overall, arrhythmias arising from the left atrium only were present in 80% of the patients, and arrhythmias arising exclusively from the right atrium were present in 20%.
DISCUSSION
The primary results in our study were the bimodal distribution of time to occurrence of new-onset AA after lung transplantation, analysis of risk factors for new-onset AA, and analysis of its prognostic implications. In addition, our study included the largest series in the literature of electrophysiological findings in lung transplant recipients who developed Chaikriangkrai et al.
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A U G U S T 2 0 1 5 : 2 9 6 -3 0 5 post-operative AA, giving important insight into electrophysiological mechanisms.
AA INCIDENCE, RISK FACTORS, AND PROGNOSTIC
SIGNIFICANCE. We showed that the incidence of new-onset AA after lung transplantation displayed a bimodal distribution, with the highest incidence in the early post-operative period, within 30 days, followed by a second, lower peak at 3 to 4 years posttransplantation. In contrast to post-operative AA, which was composed mainly of AF, late AA comprised AF and AFL equally. This distribution is consistent with a previous study that revealed the second rise in occurrence of AA was attributable to AFL rather than AF (13). Our cumulative incidence of post-operative Values are mean AE SD, n (%), or median (range), unless otherwise noted.
Abbreviations as in Table 1 .
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Atrial Arrhythmia and Lung Transplantation AA was also similar to other previous studies that reported a cumulative incidence of post-operative AA at 19% to 28% before hospital discharge (4,13-16), 39% within 14 days (3), and 34% by 4 weeks (5,16). In our study, the peak incidence of post-operative AA was at 5 days post-transplantation, which was consistent with the previous studies that reported the peak incidences of combined AA between 2 and 5 days after transplantation (3,4,15) but earlier than the peak incidence of pure AFL, which was between 10 and 12 days (17) .
In this study, we found invasive mPAP to be Surgically, double-lung transplantation involves a Chaikriangkrai et al. however, further research is needed.
STUDY LIMITATIONS. First, our study was a retrospective observational cohort study, and therefore, a causal relationship could not be assumed; there might still be a confounding effect despite our best attempts to adjust for this by statistical means. Second, to satisfy the definition of AA in our study, AF and AFL had to be documented in a 12-lead ECG. We decided on this definition because we observed that numerous artifacts on a telemetric ECG could appear 
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